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(54) DISPLAY DEVICE AND METHOD OF CONTROLLING THE SAME

(57) Disclosed is a method of controlling a display
device, the method including generating a plurality of Av-
erage Picture Level (APL) data for each specific period
within a vertical blank period by a first display module,
transmitting a plurality of the APL data to a second display
module at a specific timing point by the first display mod-
ule, receiving a plurality of the APL data by the second
display module, and processing image data by the sec-
ond display module based on a specific APL data among
a plurality of the received APL data.
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Description

[0001] This application claims the benefit of Korean
Patent Applications No. 10-2023-0011395 and No.
10-2023-01292111, filed on January 30, 2023 and Sep-
tember 26, 2023, which are hereby incorporated by ref-
erence as fully set forth herein.

BACKGROUND OF THE DISCLOSURE

TECHNICALFIELD

[0002] The present disclosure relates to a display de-
vice, a main board, a timing controller board, etc., and
more particularly, to a method of transmitting and receiv-
ing a video signal according to a serial interface system
and an image processing device for implementing the
same.

BACKGROUND

[0003] An image processing device processes an im-
age signal or data received from the outside according
to various image processing processes. The image
processing device may display the processed image data
as an image on a display panel equipped with its own,
or may output the image data processed to be displayed
as an image on another display device equipped with a
panel to the corresponding display device.
[0004] That is, when an image processing device is a
device capable of processing image, it may pertain to
both a case of having a panel capable of displaying an
image and a case of failing to have the panel. The former
case is specifically referred to as a display device, and
examples thereof include a TV, a portable multimedia
player, a tablet, a mobile phone, and the like, and exam-
ples of the latter case include a set-top box, a video play-
er, and the like.
[0005] Image data is transmitted from a transmitting
side to a receiving side by an interface of preset specifi-
cations. The transmitting side and the receiving side may
be respectively devices or boards. An example of trans-
mitting image data between the devices may include a
case in which image data is outputted from an image
processing device to a display device, and an example
of transmitting image data between the boards may in-
clude a case of outputting image data from an image
processing board to a timing controller board in a device.
[0006] As resolution of image data increases, the
amount of image data to be transmitted per unit clock
increases, and various transmission interface specifica-
tions have been proposed to meet such demands.
[0007] Low Voltage Differential Signaling (LVDS) re-
fers to a digital interface for serial communication through
two copper wires spaced apart from each other, for ex-
ample.
[0008] LVDS uses a serial communication system. Se-
rial communication refers to a communication system

that transmits one bit per cycle. A transmitting node trans-
mits two signals having one bit information per cycle to
an LVDS interface. The receiving node recognizes infor-
mation by one bit through a voltage difference between
the two signals. Differential signaling refers to a differ-
ence between two signals. Communication robust to
noise may be configured by transmitting data using the
differential signaling.
[0009] However, as an image/video data bandwidth in-
creases and a length of a signal transmission interface
increases, the LVDS system has limitations.
[0010] V-by-One (Vx1) technology has recently been
introduced to overcome the limitations of the LVDS sys-
tem.
[0011] Vx1 technology adopts a clock-embedded sys-
tem, which is a method of transmitting a data signal and
clock information through a single signal line.
[0012] In LVDS, a data signal and a clock signal are
transmitted through separate signal lines, which is called
a data/clock separation transmission system. However,
in the LVDS system, there is a problem that distortion
between the data signal and the clock signal increases
as a data transmission speed increases or a cable arrival
distance increases. In addition, if the data and clock sig-
nal reception timing is delayed, there is a problem that
data cannot be received properly as well.
[0013] On the other hand, in the clock embedded sys-
tem, clock information is embedded in a serial data signal.
Through this, clock information may be extracted by a
Clock Data Recovery (CDR) circuit of a de-serializer, and
a data signal may be synchronized with an embedded
clock.
[0014] This method does not cause skew between the
data signal and the clock signal even if the transmission
speed or the transmission distance increases. Therefore,
the Vx1 technology has the advantage of being able to
transmit data at a higher speed through a relatively longer
cable.
[0015] On the other hand, when using the Vx1 protocol,
Average Picture Level (APL) calculation can be per-
formed on a main board (also referred to as Main SoC),
and the main board transfers an APL value to a T-CON
(i.e., timing controller board).
[0016] In this case, the APL value is transferred using
a control (CTL) data region in the Vx1 protocol.
[0017] On the other hand, an OLED panel uses a frame
memory to calculate APL, and enables a screen to be
driven in the form of frame memory less, so that the
screen can be driven only with the APL data value trans-
ferred from a main board (Main SoC).
[0018] However, since data transmission by the Vx1
protocol according to the related art basically adopts a
lossy structure, there is a possibility of error occurrence
of a temporary APL data value when transmitting control
data (CTL Data).
[0019] When an error occurs in APL data, serious prob-
lems of overcurrent and screen sparkle may be caused
to an OLED panel driven by current.
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SUMMARY

[0020] Accordingly, the present disclosure is directed
to a display device and method of controlling the same
that substantially obviate one or more problems due to
limitations and disadvantages of the related art.
[0021] One object of the present disclosure devised to
solve the above-mentioned problems is to provide a dis-
play device and method of controlling the same, which
drastically reduce the possibility of errors for APL data in
an interface inside the display device.
[0022] Another object of the present disclosure de-
vised to solve the above-mentioned problems is to pro-
vide a display device and method of controlling the same,
which provide a technology for a T-CON board to receive
error-free control data (e.g., including APL values) from
a main board even in the lossy structure of Vx1 protocol.
[0023] Further object of the present disclosure devised
to solve the above-mentioned problems is to provide a
display device and method of controlling the same, which
provide a system capable of stably driving an OLED panel
current with a parameter stably matched between an im-
age and an APL on current driving of a panel.
[0024] To achieve these objects and other advantages
and in accordance with the purpose of the disclosure, as
embodied and broadly described herein, a method of
controlling a display device according to one embodiment
of the present disclosure is provided, the method includ-
ing generating a plurality of Average Picture Level (APL)
data for each specific period within a vertical blank period
by a first display module, transmitting a plurality of the
APL data to a second display module at a specific timing
point by the first display module, receiving a plurality of
the APL data by the second display module, and process-
ing image data by the second display module based on
a specific APL data among a plurality of the received APL
data.
[0025] The specific period may include a case of sat-
isfying all of a first condition that a vertical synchronization
signal Vsync is in a low state, a second condition that a
horizontal synchronization signal Hsync is in the low
state, and a third condition that a data enable signal DE
is in the low state.
[0026] The specific timing point may include a timing
point at which the vertical synchronization signal Vsync
rises.
[0027] The transmitting may include transmitting a plu-
rality of the APL data once in a table format.
[0028] The processing may further include comparing
a plurality of the received APL data and selecting the
specific APL data with most numerous equivalence.
[0029] There is no limitation on the display device de-
scribed in the present specification, and for example, it
is applicable to devices conforming to the Vx1 (V-by-One)
standard.
[0030] In another aspect, as embodied and broadly de-
scribed herein, a first display module for processing im-
age data according to one embodiment of the present

disclosure may include an interface configured to con-
nect to a second display module, a generator generating
a plurality of Average Picture Level (APL) data for each
specific period within a vertical blank period, and a con-
troller controlling the interface to transmit a plurality of
the APL data to a timing controller board at a specific
timing point.
[0031] In further aspect, as embodied and broadly de-
scribed herein, a second display module for processing
image data according to one embodiment of the present
disclosure may include an interface receiving a plurality
of APL data from a first display module and a controller
processing the image data based on a specific APL data
among a plurality of the received APL data.
[0032] Accordingly, the present disclosure provides
the following effects and/or advantages.
[0033] According to one embodiment of the present
disclosure, in an interface inside a display device, a tech-
nical effect of drastically reducing the possibility of error
in APL data is expected.
[0034] According to another embodiment of the
present disclosure, a technology capable of receiving er-
ror-free control data (e.g., including APL value) from a
main board even in a lossy structure of a Vx1 protocol is
provided.
[0035] In addition, according to further embodiment of
the present disclosure, provided is a system capable of
stably driving OLED panel current with parameters that
are stably matched between an image and an APL on
current driving of a panel.
[0036] However, in addition to the above explicitly
mentioned technical effects, the advantages that can be
inferred through the entire purpose of the specification
and drawings will naturally fall within the scope of the
present disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiment(s) of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:

FIG. 1 is a detailed circuit diagram of an image
processing device according to one aspect of the
present disclosure;
FIG. 2 is a diagram illustrating display timing accord-
ing to Ultra High Definition (UHD) resolution;
FIG. 3 is a diagram illustrating transmission timing
of a control field frame according to a V-by-One (Vx1)
specification;
FIG. 4 and FIG. 5 are diagrams illustrating the rela-
tionship between APL and display brightness;
FIG. 6 is a diagram illustrating a specific period for
generating APL data and a specific timing point of
transmitting the APL data according to one embod-
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iment of the present disclosure;
FIG. 7 is a diagram illustrating a problem when APL
data is transmitted according to the related art;
FIG. 8 is a diagram illustrating a technical effect when
APL data is transmitted according to one embodi-
ment of the present disclosure;
FIG. 9 is a flowchart illustrating a process for trans-
mitting APL data by a main board and receiving it by
a T-CON board according to one embodiment of the
present disclosure; and
FIG. 10 is a block diagram schematically illustrating
a main board and a T-CON board according to one
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0038] Throughout the specification, like reference nu-
merals are used to refer to substantially the same com-
ponents. In the following description, detailed descrip-
tions of components and features known in the art may
be omitted if they are not relevant to the core configura-
tion of the present disclosure. The meanings of terms
used in this specification are to be understood as follows.
[0039] The advantages and features of the present dis-
closure, and methods of achieving them, will become ap-
parent from the detailed description of the embodiments,
together with the accompanying drawings. However, the
present disclosure is not limited to the embodiments dis-
closed herein and will be implemented in many different
forms. The embodiments are provided merely to make
the disclosure of the present disclosure thorough and to
fully inform one of those skilled in the art to which the
present disclosure belongs of the scope of the disclosure.
It is to be noted that the scope of the present disclosure
is defined only by the claims.
[0040] The figures, dimensions, ratios, angles, num-
bers of elements given in the drawings are merely illus-
trative and are not limiting. Like reference numerals refer
to like elements throughout the specification. Further, in
describing the present disclosure, descriptions of well-
known technologies may be omitted in order to avoid
obscuring the gist of the present disclosure.
[0041] As used herein, the terms "includes," "has,"
"comprises," and the like should not be construed as be-
ing restricted to the means listed thereafter unless spe-
cifically stated otherwise. Where an indefinite or definite
article is used when referring to a singular noun e.g. "a"
or "an", "the", this includes a plural of that noun unless
something else is specifically stated.
[0042] Elements are to be interpreted a margin of error,
even if not explicitly stated otherwise.
[0043] In describing positional relationship, for exam-
ple, if the positional relationship of two parts is described
as ’on ~’, ’over ~’, ’under ~’, ’next to ~’, or the like, one
or more other parts may be located between the two parts
unless ’right’ or ’direct’ is used.
[0044] In describing temporal relationships, terms
such as "after," "subsequent to," "next to," "before," and

the like may include cases where any two events are not
consecutive, unless the term "immediately" or "directly"
is explicitly used.
[0045] While the terms first, second, and the like are
used to describe various elements, the elements are not
limited by these terms. These terms are used merely to
distinguish one element from another. Accordingly, a first
element referred to herein may be a second element with-
in the technical idea of the present disclosure.
[0046] "X-axis direction", "Y-axis direction", and "Z-ax-
is direction" should not be interpreted only as a geomet-
rical relationship in which the relationship between each
other is vertically formed, and may mean that the config-
uration of the present disclosure has a wider directionality
within the range in which it may work functionally.
[0047] FIG. 1 is a detailed circuit diagram of an image
processing device according to one aspect of the present
disclosure. Hereinafter, a configuration of an image
processing device according to one aspect of the present
disclosure will be described with reference to FIG. 1.
[0048] An image processing device 100 may include
a main board 110, a timing controller board 120, a power
supply unit 130, and driver boards 141, 142, 143, and
144.
[0049] Yet, in the present specification, the main board
110 and the timing controller board 120 are exemplified
for convenience of explanation, which is also applicable
to any type of display modules related to display control.
[0050] That is, the main board 110 described in the
present specification corresponds to a first display mod-
ule for example, the timing controller board 120 corre-
sponds to a second display module, and the scope of a
right of the present disclosure should be determined ac-
cording to the matters described in the claims, which is
apparent to those skilled in the art.
[0051] The main board 110 may process image data
input to the image processing device 100 according to
various image processing processes, and output the
processed image data to the timing controller board 120.
The types of the image processing process performed in
the main board 110 are non-limited, and for example,
may include demultiplexing of dividing an input transmis-
sion stream into sub-streams of an image signal, an audio
signal, and additional data, decoding of an image signal,
scaling of adjusting an image signal to a preset resolution,
noise reduction for improving image quality, detail en-
hancement, frame refresh rate conversion, and the like.
In addition to such an image processing process, the
main board 110 may perform various processes accord-
ing to types and characteristics of data.
[0052] The timing controller board 120, simply referred
to as a T-con board, adjusts the amount of data trans-
mitted to the driver boards 141, 142, 143, and 144, and
controls the driver chips constituting the driver boards
141, 142, 143, and 144, respectively. The timing control-
ler board 120 transmits the image data received from the
main board 110 to the driver chip of each of the driver
boards 141, 142, 143, and 144. The timing controller
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board 120 controls the driver boards 141, 142, 143, and
144 to adjust the timing of applying the image data for
each channel of a display panel (not shown).
[0053] The timing controller board 120 generates a
control signal for controlling the driver board by receiving
not only image data but also various timing signals in-
cluding a vertical synchronization signal Vsync, a hori-
zontal synchronization signal Hsync, and a Data Enable
(DE) signal.
[0054] The power supply unit 130 supplies power to
the timing controller board 120. Of course, the power
supply unit 130 may supply power to other components
as needed.
[0055] The driver boards 141, 142, 143, and 144 are
disposed along the edges of the display panel to imple-
ment an image on the display panel by applying driving
signals in pixel units to the display panel.
[0056] Although FIG. 1 illustrates that the driver boards
include four boards 141, 142, 143, and 144, the present
disclosure is non-limited thereto. In consideration of the
size and/or resolution of the display panel connected to
the image processing device, the driver boards may in-
clude a single board only or more or less than four boards.
[0057] In addition, in FIG. 1, four driver chips 141-1 to
141-4, 142-1 to 142-4, 143-1 to 143-4, or 144-1 to 144-4
are illustrated as provided to each board, but fewer or
more driver chips may be provided thereto.
[0058] FIG. 2 illustrates display timing according to Ul-
tra High Definition (UHD) resolution.
[0059] Hereinafter, the timing relationship among a
vertical synchronization signal (Vsync signal), a horizon-
tal synchronization signal (Hsync signal), and a data en-
able signal (DE signal) will be described with reference
to FIG. 2.
[0060] As shown in FIG. 2 (2-1), the vertical synchro-
nization signal (Vsync signal) includes a vertical synchro-
nization period Vsync of a low logic, a vertical front porch
period V Front Porch before the vertical synchronization
period Vsync, and a vertical back porch period V Back
Porch after the vertical synchronization period Vsync.
The vertical synchronization period Vsync, the vertical
front porch period V Front Porch, and the vertical back
porch period V Back Porch may be defined as a vertical
blanking period Vblank.
[0061] The horizontal synchronization signal (Hsync
signal) includes a horizontal synchronization period
Hsync of the low logic and a horizontal front porch period
H Front Porch before and after the horizontal synchroni-
zation period Hsync, and a horizontal back porch period
H Back Porch after the horizontal synchronization period
Hsync. The horizontal synchronization period Hsync, the
horizontal front porch period H Front Porch, and the hor-
izontal back porch period V Back Porch may be defined
as a horizontal blanking period Hblank.
[0062] The data enable signal DE becomes a high logic
in a period failing to belong to any one of the vertical
blanking period Vblank and the horizontal blanking period
Hblank, and becomes a low logic in a period n belonging

to any one of the vertical blanking period Vblank and the
horizontal blanking period Hblank. The data enable sig-
nal (DE signal) is synchronized with the inputted image
data so that the image data is displayed in a prescribed
active area.
[0063] The detailed timing relationship of the above
periods in Ultra High Definition (UHD) resolution is sum-
marized in the table of FIG. 2 (2-2).
[0064] When a transmission interface type m of image
data in the image processing device 100 follows the V-
by-One (Vx1) standard, a control (CTL) field frame may
be transmitted during the vertical synchronization period
Vsync. A signal for identifying the start and transmission
of data transmission, a signal for controlling a transmis-
sion speed, a signal for detecting an error in data trans-
mission, and the like may be transmitted through the con-
trol field frame. The transmission timing of the control
field frame will be described in more detail later with ref-
erence to FIG. 3.
[0065] FIG. 3 shows the transmission timing of the con-
trol field frame according to the V-by-One (Vx1) standard.
[0066] The control field frame may be transmitted when
the vertical synchronization signal (Vsync signal), the
horizontal synchronization signal (Hsync signal), and the
data enable signal (DE signal) all have the low logic. Al-
though not shown, in some cases, the control field frame
may be transmitted when the vertical synchronization sig-
nal (Vsync signal) and the horizontal synchronization sig-
nal (Hsync signal) have the low logic and the data enable
signal (DE signal) has the high logic.
[0067] Meanwhile, an Average Picture Level (APL) of
image data may be transmitted through the control field
frame. The APL is an average screen level, and when a
10-bit image is described as an example, black becomes
0 and full white becomes 1023, which means an average
value of image data of all pixels in one frame.
[0068] The APL may be particularly useful in power
control of an Organic Light Emitting Diode (OLED) type
display that uses an element capable of spontaneous
emission without a separate backlight.
[0069] The relationship between the APL and the dis-
play brightness will be described with reference to FIG.
4 and FIG. 5.
[0070] FIG. 4 and FIG. 5 show a relationship between
APL and display brightness.
[0071] As shown in FIG. 4, images with different APLs
may be displayed with different display brightness to in-
crease expressive power or vitality. For example, a first
image A having a low APL may be controlled to be dis-
played with high display brightness. This is to allow a fine
bright and dark difference in a dark image to be ex-
pressed more sensibly. In addition, a second image B
having a high APL may be controlled to be displayed with
low display brightness. This is to prevent a bright image
from being displayed by being saturated.
[0072] Yet, since the first image A with the low APL is
being displayed, if the first image A rapidly changes to
the second image B with the high APL while the first im-
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age A is being outputted by increasing the display bright-
ness, a considerable portion of a display panel may be
instantly peak-driven, and in this case, overcurrent oc-
curs to cause power shutdown.
[0073] To prevent this, a frame memory (e.g., a volatile
memory) for temporarily storing an image received from
the image processing device may be separately provided
in the display device (not shown), an APL of the image
stored in the frame memory may be calculated, and then
the image stored in the frame memory may be displayed
on the display device according to the calculated APL.
However, in this case, since a separate frame memory
is required to be provided in the display device, this may
increase the manufacturing cost of the display device.
[0074] Therefore, if the image processing device 100
can obtain an APL of the image data in advance, when
the image data is processed and transmitted to the dis-
play device, the APL is transmitted together. Hence,
when each frame of the image data is displayed on the
display device, it may be able to consider that the corre-
sponding APL of each frame can be immediately reflect-
ed in the display brightness. The APL may be received
by the image processing device 100 from an image data
source (e.g., an RF antenna, a set-top box, an image
player, etc.).
[0075] Hereinafter, it will be described that APL data
is transmitted together through the control field frame
when image data is transmitted according to the Vx1 (V-
by-One) standard.
[0076] Yet, the scope of the right of the present disclo-
sure should be determined according to the matters de-
scribed in the claims, and for convenience of explanation,
the Vx1 standard will be exemplarily described.
[0077] FIG. 6 is a diagram illustrating a specific period
for generating APL data and a specific timing point of
transmitting APL data according to one embodiment of
the present disclosure.
[0078] According to the conventional technology such
as Vx1, etc., Control (CTL) data is to be transmitted once
for a random period, but there is a problem that a trans-
mission timing point is not clearly determined. In partic-
ular, when transmitting an APL value loaded on the CTL
data, an error may occur. Yet, no solution for solving the
error has been presented at all. The problems of the re-
lated art will be described in more detail in FIG. 7 below.
[0079] According to one embodiment of the present
disclosure, as shown in FIG. 6, APL values are loaded
on a plurality of CTL data in a specific period per frame
and transmitted, and an APL value with most numerous
equivalence is designed to be restored. Such a technol-
ogy may also be referred to as Numerous Equivalence
CTL reception/recovery technology.
[0080] More specifically described as follows.
[0081] First, it is assumed that a V blank low period is
entered.
[0082] Second, it is designed to deliver CTL data (for
example, a specific APL value) in a H low period and a
DE low period.

[0083] Third, it is designed to continue to deliver CTL
data (e.g., a specific APL value) for each repeated H low
period and each repeated DE low period.
[0084] Fourth, at the timing point of Vsync rising, ac-
cumulated CTL data (e.g., a plurality of e APL values)
610 and 620 are generated in a table format.
[0085] Finally, fifth, CTL data is confirmed as the same
APL value with most numerous equivalence.
[0086] When designed in this way, provided is an al-
gorithm that adopts data with secured identity by receiv-
ing multiple same CTL data even in the existing Vx1 lossy
compression structure. Therefore, there is a technical
effect that it is possible to implement OLED panel current
driving with a parameter stably matched between an im-
age and an APL on current driving of a panel.
[0087] FIG. 7 is a diagram illustrating a problem in case
of transmitting APL data according to the related art.
[0088] First of all, let us assume that the case of nor-
mally transmitting and receiving "100" as an APL value
is normal.
[0089] However, according to the Vx1 protocol of the
related art, even if an APL value is not 100 once, there
is a problem of applying it as it is.
[0090] For example, if an APL value of a count ’2’ 710
is transmitted as ’0’, a receiving device (or panel, board,
etc.) directly applies the APL value as "0" as it is. There-
fore, an error occurs in APL restoration data according
to the data error occurrence.
[0091] As another example, if an APL value of a count
’3’ 720 is transmitted as ’0’, the receiving device (or panel,
board, etc.) directly applies the APL value as "0" as it is.
Therefore, an error occurs in the APL restoration data
according to the data error occurrence.
[0092] As another example, if an APL value of a count
’7’ 730 is transmitted as ’0’, the receiving device (or panel,
board, etc.) directly applies the APL value as "0" as it is.
Therefore, an error occurs in the APL restoration data
according to the data error occurrence.
[0093] As another example, if an APL value of a count
’11’ 740 is transmitted as ’400’, the receiving device (or
panel, board, etc.) directly applies the APL value as "400"
as it is. Therefore, an error occurs in the APL restoration
data according to the data error occurrence.
[0094] As another example, if an APL value of a count
’14’ 750 is transmitted as ’300’, the receiving device (or
panel, board, etc.) directly applies the APL value to "300"
as it is. Therefore, an error occurs in the APL restoration
data according to the data error occurrence.
[0095] As further example, if an APL value of a count
’16’ 760 is transmitted as ’512’, the receiving device (or
a panel, a board, etc.) directly applies the APL value as
512 as it is. Therefore, an error occurs in the APL resto-
ration data according to the data error occurrence.
[0096] As another further example, if an APL value of
a count ‘ 17’ 770 is transmitted as ’512’, the receiving
device (or a panel, a board, etc.) directly applies the APL
value as "512" as it is. Therefore, an error occurs in the
APL restoration data according to the data error occur-
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rence.
[0097] FIG. 8 is a diagram illustrating a technical effect
when APL data is transmitted according to an embodi-
ment of the present disclosure.
[0098] In order to solve the above-described problem
of FIG. 7, according to one embodiment of the present
disclosure, as shown in FIG. 8, a plurality of APL values
are designed to be loaded on CTL data and transmitted
during a vertical blank period. Moreover, it is designed
to finally apply an APL value with most numerous equiv-
alence among a plurality of APL values.
[0099] The application of the two kinds of more specific
embodiments related to this also falls within the scope
of the right of the present disclosure.
[0100] First, as illustrated in FIG. 8 (a), a plurality of
APL values may be transmitted during a vertical blank
period in one frame, and an average value 810 may be
determined as a final APL value. In this case, the possi-
bility of error may be drastically reduced compared to the
aforementioned related art shown in FIG. 7.
[0101] However, the possibility of slight error occur-
rence compared to the initially intended APL value of
" 100" cannot be ruled out.
[0102] In order to overcome such limitation, as shown
in FIG. 8 (b), a plurality of APL values may be transmitted
during a vertical blank period in one frame, and the most
numerous APL value 820 may be determined as a final
APL value. When designed in this way, there is a tech-
nical effect in that the possibility of error occurrence con-
verges to almost zero.
[0103] FIG. 9 is a flowchart illustrating a process for
transmitting APL data by a main board and receiving it
by a T-CON board according to an embodiment of the
present disclosure.
[0104] Both a main board and a timing controller (T-
CON) board illustrated in FIG. 9 may be included in a
display device. According to one embodiment of the
present disclosure, the operation and order of each sub-
ject are defined in more detail.
[0105] First of all, the main board generates a plurality
of Average Picture Level (APL) data for each specific
period within a vertical blank period (S910).
[0106] Subsequently, the main board transmits a plu-
rality of the APL data to the timing controller board at a
specific timing point (S920).
[0107] The timing controller (T-CON) board receives a
plurality of the APL data described above from the main
board (S930).
[0108] In addition, the timing controller (T-CON) board
is designed to process image data based on a specific
APL data among a plurality of the received APL data
(S940).
[0109] The specific period described in the step S910
includes, for example, a case of satisfying all of a first
condition in which a vertical synchronization signal Vsync
is in a low state, a second condition in which a horizontal
synchronization signal Hsync is in a low state, and a third
condition in which a data enable signal DE is in a low

state.
[0110] The specific timing point described in the step
S920 is, for example, a timing point at which the vertical
synchronization signal Vsync. rises.
[0111] Furthermore, as another embodiment, the
transmitting step S920 may be designed to increase data
transmission efficiency by transmitting a plurality of the
APL data once in a table format.
[0112] In addition, as another embodiment, the
processing step S940 further includes comparing a plu-
rality of the received APL data and selecting a specific
APL data having most numerous equivalence. In this re-
gard, as sufficiently described in FIG. 8 (b), the same
description may be repeated by those skilled in the art
even if the same description is omitted.
[0113] On the other hand, no limitation is put on the
display device including the main board and the timing
controller (T-CON) board illustrated in FIG. 9, but the Vx1
(V-by-One) standard may be followed for example.
[0114] FIG. 10 is a block diagram schematically show-
ing a main board and a T-CON board according to one
embodiment of the present disclosure.
[0115] The present disclosure may be implemented in
a display device including both of the main board and the
T-CON board shown in FIG. 9, but may also be imple-
mented in each of the main board and the T-CON board.
[0116] As shown in FIG. 10, a main board 1010 for
processing image data according to one embodiment of
the present disclosure includes a generator 1011, a first
controller 1012, and a first interface 1013. Each of the
components may be implemented in software, hardware,
or circuitry.
[0117] The first interface 1013 performs a function for
connecting to the timing controller board 1020.
[0118] The generator 1011 generates a plurality of Av-
erage Picture Level (APL) data for each specific period
within a vertical blank period.
[0119] In addition, the first controller 1012 controls the
first interface 1013 to transmit a plurality of the APL data
to the timing controller board 1020 at a specific timing
point.
[0120] The specific period is designed to include, for
example, a first condition in which a vertical synchroni-
zation signal Vsync is in a low state, a second condition
in which a horizontal synchronization signal Hsync is in
a low state, and a third condition in which a data enable
signal DE is in a low state.
[0121] The specific timing point is, for example, a tim-
ing point at which the vertical synchronization signal
Vsync rises.
[0122] The first controller 1012 is characterized in con-
trolling the interface to transmit a plurality of the APL data
once in a table format, for example.
[0123] As shown in FIG. 10, a timing controller board
1020 for processing image data according to one em-
bodiment of the present disclosure includes a second
controller 1022 and a second interface 1021. Each of the
components may be implemented in software, hardware
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or circuit.
[0124] The second interface 1021 receives a plurality
of the APL data from the main board 1010.
[0125] The second controller 1022 processes image
data based on a specific APL data among a plurality of
the received APL data.
[0126] Furthermore, the second controller 1022 is
characterized in comparing a plurality of the received
APL data and selecting a specific APL data with the most
numerous equivalence. In this regard, as sufficiently de-
scribed in FIG. 8 (b), even if the same description is omit-
ted, it is possible for those skilled in the art to repeatedly
embody it.
[0127] And, as described above, a plurality of the APL
data are characterized in being generated by the main
board 1010 when the first condition in which the vertical
synchronization signal Vsync is in the low state, the sec-
ond condition in which the horizontal synchronization sig-
nal Hsync is in the low state, and the third condition in
which the data enable signal DE is in the low state are
satisfied within the vertical blank period.
[0128] It will be appreciated by those skilled in the art
to which the present disclosure belongs that the disclo-
sure described above may be practiced in other specific
forms without altering its technical ideas or essential fea-
tures.
[0129] For example, an image processing device ac-
cording to the present disclosure may be implemented
in the form of an IC for each component or a combination
of two or more components, and the function of the image
processing device may be implemented in the form of a
program and installed on the IC. When the function of
the image processing device according to the present
disclosure is implemented as a program, the function of
each component included in the image processing device
may be implemented as a specific code, and codes for
implementing a specific function may be implemented as
one program or may be implemented by being divided
into a plurality of programs.
[0130] It should therefore be understood that the em-
bodiments described above are exemplary and non-lim-
iting in all respects. The scope of the present disclosure
is defined by the appended claims, rather than by the
detailed description above, and should be construed to
cover all modifications or variations derived from the
meaning and scope of the appended claims and the
equivalents thereof.

Claims

1. A method of controlling a display device, the method
comprising:

generating a plurality of Average Picture Level
(APL) data for each specific period within a ver-
tical blank period by a first display module;
transmitting a plurality of the APL data to a sec-

ond display module at a specific timing point by
the first display module;
receiving a plurality of the APL data by the sec-
ond display module; and
processing image data by the second display
module based on a specific APL data among a
plurality of the received APL data.

2. The method of claim 1, wherein the specific period
includes a case of satisfying a first condition that a
vertical synchronization signal Vsync is in a low
state.

3. The method of claim 2, wherein the specific period
includes the case of satisfying the first condition and
a second condition that a horizontal synchronization
signal Hsync is in the low state.

4. The method of claim 3, wherein the specific period
includes the case of satisfying the first condition, the
second condition and a third condition that a data
enable signal DE is in the low state.

5. The method of any of the preceding claims, wherein
the specific timing point comprises a timing point at
which the vertical synchronization signal Vsync ris-
es.

6. The method of any of the preceding claims, the trans-
mitting comprises transmitting a plurality of the APL
data once in a table format.

7. The method of any of the preceding claims, wherein
the processing further comprises comparing a plu-
rality of the received APL data.

8. The method of any of the preceding claims, wherein
the processing further comprises selecting the spe-
cific APL data with most numerous equivalence.

9. The method of any of the preceding claims, wherein
the display device is driven according to a serial in-
terface system.

10. The method of any of the preceding claims, wherein
the display device includes at least one of a main
board or a timing controller.

11. A first display module for processing image data, the
first display module comprising:

an interface configured to connect to a second
display module;
a generator generating a plurality of Average
Picture Level (APL) data for each specific period
within a vertical blank period; and
a controller controlling the interface to transmit
a plurality of the APL data to a timing controller

13 14 



EP 4 407 597 A1

9

5

10

15

20

25

30

35

40

45

50

55

board at a specific timing point.

12. The first display module of claim 11, wherein the spe-
cific period includes a case of satisfying a first con-
dition that a vertical synchronization signal Vsync is
in a low state.

13. The first display module of claim 12, wherein the spe-
cific period includes the case of satisfying the first
condition and a second condition that a horizontal
synchronization signal Hsync us in the low state.

14. The first display module of claim 13, wherein the spe-
cific period includes the case of satisfying the first
condition, the second condition and a third condition
that a data enable signal DE is in the low state.

15. The first display module of any of claims 11 to 14,
wherein the specific timing point comprises a timing
point at which the vertical synchronization signal
Vsync rises.
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